Mountings of studies discussed about a variety of antecedent factors of risky decision making, however, loneliness, as a vital psychological state featured by affection, cognition as well as behavior, was seldom connected to risky decision-making. The current study aims to figure out whether loneliness would influence decision making under risks and the possible underlying mechanism. Two hundred and fifty participants attended our studies and completed gambling games via either pen-paper or E-Prime software. The results indicate that higher level of loneliness predicts less perceived self-control, which in turn leads to a tendency to avoid risks. However, this effect is only significant in gain scenarios rather than loss scenarios, suggesting there might exist an interaction between loneliness and condition factor. Our findings contribute to previous research by verifying that the preventive focused mind-set of loners can go beyond social events and influences decision making behaviors.
Psychology 2010; Dohmen, Falk, Huffman, & Sunde, 2010) . However, to our surprise, loneliness, as a psychological experience that leads to extensive outcomes including affection (Kearns, Whiteley, & Ellaway, 2015; Dohle, Keller, & Siegrist, 2012) , cognition (Otten & Jonas, 2013; Cacioppo & Hawkley, 2009; Baumeister, Twenge, & Nuss, 2002) as well as behavioral tendencies (Cotten, Anderson, & McCullough, 2013) , was rarely taken account into the research of decision making.
Therefore, in this case, we attempt to examine whether lonely people would behave differently from non-lonely people in monetary decision making tasks and the possible underlying pathway.
Loneliness refers to a painful mental experience when people perceive the present social contacts could not meet their expectations (Peplau & Perlman, 1982) , which depends on the perception of social quality rather than the object social isolation. According to Heinrich and Gullone's (2006) point, loneliness is a complicated state that contains both emotional and cognitive elements. Whereas it would represent depressive emotions and impaired cognition (Jaremka et al., 2014; Hawkley & Cacioppo, 2010) , loneliness is basically thought to benefit for species survivals (Masi, Chen, Hawkely, & Cacioppo, 2013; Heinrich & Gullone, 2006) . During the long history of human beings, individuals have to rely on each other, for example, children obtain care from parents, tribe members share food and labor tools. Namely, loneliness plays a vital role to facilitate individuals to stay together and protect against external perils, which could also interpret why those who feel excluded are more sensitive to threatening cues (Masi et al., 2013; Hawkley & Cacioppo, 2010; Vohs, Baumeister, & Chin, 2007) . In addition, experimental evidences also found that isolation or rejection would result in dysfunction of hippocampus and prefrontal cortex or overreactions of neural system (Will et al., 2016; Silva-Gomez et al., 2003) , which reflected a certain adaption of persistent hyper vigilance on isolated individuals. Accordingly, the feeling of loneliness is able to strengthen the perception of fear provoking cues and lead to a preventive focused mind-set (Lucas et al., 2010) . As has been noted in regulatory focused theory, individuals would be motivated to do things they "feel right about", hence, those who aim to seek safety and minimize potential loss would probably stay in preventive orientation towards uncertainties (Higgins, 1997) .
So far, a massive amount of research validated the preventive orientation of lonely individuals (Derfler-Rozin, Pillutla, & Thau, 2010; Lakin, Chartrand, & Arkin, 2008) . For example, although lonely people desire to repair negative feelings and rebuild social contacts, many of them fail due to the overcautious strategies towards social activities (Masi et al., 2013; Lucas, Knowles, Gardner, Molden, & Jefferis, 2010) . In other word, they are more concerned to prevent against being rejected, even at the risk of staying isolated. Moreover, a higher frequency of social network site usage among loners has been observed (Teppers, Luyckx, Klimstra, & Goossens, 2014; Cotten et al., 2013; Clayton, Osborne, Miller, & Oberle, 2013) , supporting that comparing to face-to-face interactions which contain more indeterminacy, lonely people prefer online relationships for the sake of Y. Zhu, C. Wang Psychology minimizing anxiety. In addition, more recently, a few researchers caught sight of the passive attitude of loners in workplace and found employees who feel social supports unsatisfying are usually less engaged in work and produce poorer task performances due to the excessive worries (Snyder, 2014; Lam & Lau, 2012) . Taken prior literature together, the consensus appeared to be that lonely people are generally described as overcautious, less vigor and risk-evading. This line of research demonstrated that people high in loneliness are more preventive oriented, however, a diminished response went beyond social events. Hence, little is known whether similar tendency could be generalized to other aspects, for example, risky decision making. How would loners react when faced with uncertain conditions? Therefore, we aimed to fill this gap by examining whether the conservative orientation would be consistent with social performance in the context of gambling tasks.
Additionally, in despite of the paucity of reports that connect loneliness with monetary decisions, Pieters (2013) pointed out that loneliness and materialism are notable lined to each other, suggesting that lonely people might be particularly germane to material possessions such as money. Specifically, previous studies widely accepted that the belief in materialism would harm personality interactions due to the conflicts between self-centered world view of materialists and social values. Generally, when someone focuses more on self-enhancement like power, wealth and personal achievements, the importance of human relatedness would be underestimated (Bauer, Wilkie, Kim, & Bodenhausen, 2012; Van Boven, Campbell, & Gilovich 2010) . As such, materialists tend to deactivate benevolent behavior and social activities, which may thus thwart attachments with others. Meanwhile, the unpleasant lonely feelings would steer individuals toward over-reliance on material belongings conversely to get rid of social insecurity (Pieters, 2013; Sheldon & Kasser 2008) . Likewise, Lastovicka and Sirianni (2011) also proposed that when people experience grievous social events and try to cast off negative feelings, they would turn to material possessions like money as compensation. Therefore, if it is true that there exists the reciprocal influence between loneliness and materialism, then a frustrating social relatedness might affect one's attitude towards financial risks. As existing evidences suggest, lonely individuals may less likely to take the risk of losing money they already get for uncertain returns.
Besides, another aim of our study is to delve into through which pathway that loneliness could influence risk preference during monetary decision tasks, specifically, we assumed that perception of self-control would possibly plays a bridge role considering its significant relevance to both loneliness and decision making. Perception of control is usually defined as a belief of how much people can control themselves and alter events (Skinner, 1996) , which is a robust cognitive predictor of a variety of mental and behavioral outcomes. Several lines of studies considered that individuals with high level of loneliness usually described as hopeless, self-contemptuous and anxious, tending to blame external factors when something negative occurs (Ye & Lin, 2015; Heidemeier & Göritz, 2013; Psychology Trope, Gervey, & Bolger, 2003) , suggesting that lonely people are less likely to believe they are able to affect things. Also, it has been proved that lonely people are easier to be addicted to cigarettes and alcohol because they perceive incapable to control themselves (Hawkley & Cacioppo, 2010) . Moreover, prior theory and experiments validated that the extent of control feelings is the result of previous experiences (Martinez et al., 2011; Sun, 2011) . Via giving positive feedback, researchers could effectively increase participants' perceived control while negative feedback could create the opposite outcome. Hence, the negative experience of social events and low self-evaluation of lonely people would possibly explain their loss of perceived control. In other word, regardless the objective social interactions, lonely individuals always perceive that they are being or will be rejected by others, which makes them feel self-contemptuous. More importantly, previous studies suggested that perceived self-control might play a vital role between loneliness and social deficiency. In contrast from some early hypotheses, both being excluded and fear of being excluded increase attention to facial and vocal expressions, thus, lonely individuals are better at understanding social signals as well as emotions of others (Cheung & Gardner, 2015; Sacco, Wirth, Hugenberg, Chen, & Williams, 2011) , so the underperformance in social activities more likely stems from cognitive problems rather than a lack of ability. Accordingly, Lucas et al. (2010) explained the poor social condition of loners based on the excessive fear of negative evaluation and extreme loss of confidence.
On the other hand, it should be noted that perceived self-control is also accepted as a major influential factor in the case of decision making domain. Since long time ago, researchers started to notice that manipulating an illusion of control is able to significantly increase risk choices during gambling games because participants tend to be over optimistic when they perceive risks are under control (Martinez et al., 2011; Nordgren, Joop, & Van Harreveld, 2007) . In addition, Sun (2011) demonstrated that locus of control is also closely connected to information processes, which in turn affects purchasing decisions. Individuals with external locus of control, namely, the feeling of uncontrollability would make people more susceptible to external influences and causing a larger endowment effect, suggesting that they may own intensive "loss aversion". Hereto, regulatory focus theory (Higgins, 1997) may able to offer a good explication by distinguishing the basic approach motivation systems. Based on the theory, individual's regulatory orientation comes from the underlying motivations. Those who attempt to seek security would be preventive focused while those who aim to maximize benefit would tend to be promotive. Meanwhile, the perception of control is actually thought to be part of motivation system that stimulates individuals to stay in either preventive or promotive mind-set (Greenaway et al., 2015; Heidemeier & Göritz, 2013) . Consequently, we expected that low level of perceived self-control would lead to a security seeking oriented motivation and tend to avoid expected loss.
To reiterate, the purpose of our study is to examine whether loneliness is able to influence the risk preference in monetary decision making tasks as well as the Y. Zhu, C. Wang Psychology possible mediation role of perceived self-control. In order to assess the risk preference, we adopted Saqib & Chan's (2015) gambling game, utilized monetary trials under either gain or loss condition, so that we can examine the effect of loneliness in different conditions. During each trial, participants had to select from a risky option and a safe one so that we could examine which option was favored by loners. Build on previous research and theory, we expected that lonely participants would perceive lower level of perceived self-control, which in turn would lead to a preference towards safe options, and non-lonely participants would be the opposite. Although our predication is based on a relatively straightforward existing research, the novelty of this research is to go beyond social events and test the lonely feeling's impact on economic decision making performance, which has not been addressed before. Also, we made another contribution by figuring out the underlying cognitive factor, suggesting the possibility of other behavioral outcomes of loneliness.
Study 1
The purpose of study 1 was to examine the overall relationship between loneliness and risky decision making performance. We adopted a gambling game which contains scenarios over gains as well as over loss (within-subjects), which is one of the most commonly used paradigms to examine risk preference. Each trial contains a safe choice and a risky choice, participants were asked to choose the one they prefer. Meanwhile, we divided participants into low-loneliness group and high-loneliness group according to their UCLA scores. This resulted in a 2 (loneliness: low, high) × 2 (condition: gain, lose) mixed design.
Method

Participants
A total of 105 undergraduate and postgraduate students were recruited from an university in the south of China, none of them attended similar research tasks. In order to exclude possible extraneous variables, we asked all students to self-report about their personal interactions, to make sure no participant experienced extremely negative social events (for example, being excluded by classmates, losing a close family member) during the last two years. Therefore, all participants own at least an average degree of social life but varied in the feelings of loneliness. 12 invalid questionnaires were excluded due to incomplete data, resulting in a total of 93 valid questionnaires (30 males, 63 females; M age = 22.04, SD age = 2.03).
Measures 1) R-UCLA loneliness scale
The R-UCLA is the most widely used scale to test perceived levels of lonely feelings and the degree of satisfaction with one's personal interaction. It has been confirmed to have excellent reliability and validity (Russell, Peplau, & Curtrona, 1980) . A research of Cacioppo & Patrick (2008) indicated that even a short term with as short as three items can still show nomological validity. In our research, Y. Zhu, C. Wang Psychology we used short-form versions with ten items (Pieters, 2013) . Example items include "there is no one I can turn to", "I feel left out". Response categories were 1 (never), 2 (seldom), 3 (regularly), and 4 (often). However, we deleted item 5 ("I can find companionship when I want to") due to the lack of reliability. After reverse scoring two items, loneliness scores were calculated by summing the rest of eight items. A higher of the score indicates a higher level of loneliness. The
Cronbach's alpha in our research was ranging from .743 to .805.
2) Risk preference
To measure risk preference, we asked participants to complete a gambling game adapted from Saqib & Chan (2015) . Participants were given two scenarios (condition: gain, loss) and each scenario contains 28 trials. On a given trial, participants must decide a preferred one between a safe choice and a risky choice.
The safe choice refers to winning or losing some money with certainty; while the risky choice refers to winning or losing money with .5 probabilities (or else nothing). The difference of expected value between both choices changes gradually. We computed risk preference by counting the number of risky choices. A higher score was associated with a stronger tendency to take risks. Every participant must complete all trials under both conditions, making it a within-subjects factor.
Procedure
All participants completed decision-making task and UCLA Loneliness Scale individually in the library or a classroom via pen-paper. The instructions of both scenarios are as follows:
Gain condition Imagine that you won a lottery and now you are faced with two choices to receive the reward. Choice A is to receive a small amount of money immediately. Choice B is to take part in another lottery, you will have .5 probabilities to gain more money but .5 probabilities to lose money you already got. You have to and can only choose either A or B. Which one do you prefer?
Loss condition Imagine that you broke public property unconditionally and now you are faced with two choices to deal with it. Choice A is to pay a small amount of fine. Choice B is to complain and you will have .5 probabilities to be off the fine but .5 probabilities to pay more money. You have to and can only choose either A or B. Which one do you prefer?
Participants were asked to finish gain scenario first and then the loss scenario, between the two conditions they were given a two-minute break. After this task, participants needed to answer the question "how difficult did u feel to make a decision during the task?" score ranges from 1 ("extremely difficult") to 5 ("extremely easy"). Finally, participants were asked to report demography information such as gender, age, education.
When all measures were done, we divided participants into low-loneliness group (N = 46) and high-loneliness group (N = 47) based on their UCLA scores, Y. Zhu, C. Wang Psychology hence, no participant knew which group they belong to during the task. One week later, we informed participants their results and our gratitude for their support.
Results
We divided all participants into low-loneliness group (N = 46, M = 17.13, SD = 2.06) and high-loneliness group (N = 47, M = 22.38, SD = 2.83) based on UCLA scores. Independent t tests indicated that the extent of lonely feelings of two groups were remarkably different, p < .01. Meanwhile, individuals in both loneliness groups showed no difference in post-task question, p > .10.
Next, another independent t test was conformed to examine the decision making performance in both loneliness groups and the results were shown in Figure 1 . As expected, when under the gain condition, participants with higher UCLA scores showed more tendencies to avoid risks than those with lower UCLA score (t = 2.91, p < .01, d = 4.19). However, the difference between two groups under loss condition had not reach significance (t = −.656, p > .10, d =
1.05).
Then, an ANOVA test reexamined the relationship between loneliness and risk preference under both conditions. The main effect of loneliness on the numbers of risky choices in gain scenario F (1, 91) = 8.408, p < .01, η 2 = .09 was significant while in loss scenario it became indistinctive F (1, 91) = .43, p > .10. η 2 = .01. That means the effect of loneliness might be moderated by the condition set. Additionally, we also found the main effect of condition was statistically significant F (1, 184) = 16.61, p < .01, η 2 = .08, showing that participants selected far more risky choices in gain scenario than in loss scenario.
Discussion
Study 1 indicates the significant inverse relationship between loneliness and risk preference under gain condition, participants with higher level of loneliness preferred safe choices than those with lower level of loneliness. However, not conformed to what we supposed, although participants in high loneliness group still indicated more risk-aversion than when faced with monetary loss, the low-loneliness high-loneliness Psychology difference between two groups was highly diminished, which suggests there might exist an interaction between loneliness and the condition factor. We then attributed the results to two possible reasons. First, as discussed above, participants took less risk under loss condition than gain condition might because of the loss aversion. That is to say, when participants expected negative outcomes, a non-lonely one may turn to be preventive like a lonely one and reluctant to increase the possibility to lose more. Second, the indistinct difference may hail from the inaccurate measures, because all trials were presented on paper, we couldn't random the sequence of trials, which may have skewed the results. Moreover, choices in both scenarios might affect each other. Therefore, we designed study 2 to replicate our findings as well as further verify the possible mediation role of perceived self-control.
Study 2
In order to reexamine the main effect of loneliness on risky decision-making under both gain and loss conditions as well as measuring the mediation role of perceived self-control between loneliness and risk preference, we conducted study 2 on PC computers using E-Prime 2.0 software.
Method
3.1.1. Participants 145 undergraduate and postgraduate students from an university in the south of China took part in this study. The recruit standard is the same as in study 1. 3 participants were excluded due to incomplete data. Additionally, another 9 participants were excluded given that their reaction time was less than one standard deviation. Hence, in total of 133 valid results (50 males, 83 females; M age = 21.14, SD age = 2.39) were analyzed. Further, we randomly divided participants into gain condition group (N = 66) and loss condition group (N = 67), each group were assigned to either gain or loss conditions of decision tasks.
Measures and Procedure
We adopted Newcomb and Harlow's (1986) Perceived Loss of Control Scale to measure perceived self-control. The three items of the scale were used to measure the general uncontrollable feelings toward life events. A higher score refers to a lower level of perceived self-control. Scores were ranging from 1 ("totally agree") to 6 ("totally disagree"). The Cronbach's alpha of this scale in this study is .716.
All participants completed the gambling game on PC computers by E-Prime (version 2.0) separately. Individuals were randomly divided into two groups, in which gain condition group were given hypothetical possibilities to win some money while loss condition group were given hypothetical possibilities to loss some money. Each participant received 36 trials in total, in which 8 were practice trials to help them understand the game rules and the operation. Also, participants were able to repeat the practice if needed. There was a small break be-Y. Zhu, C. Wang Psychology tween practice trials and formal trials, the sequences of trials were random. Before each trial, there would be a red sign to remind participants to be focused on the screen and get ready for the task. 500 ms later, two choices would appear and participants needed to press the corresponding key of the preferred choice. In half of trails, the safe choices were presented at the left while the risky choices were presented at the right. In the other half, choices were presented in the opposite way. A question followed the decision-making task to score how difficult participants felt to make a decision. During the task, reaction time was also recorded. Those whose reaction time was extremely short would be regarded as half heartedness and had been excluded from our results (See Figure 2) . Afterwards, participants were required to finish UCLA Loneliness Scales and Perceived Loss of Control Scales on the paper. For the sake of avoiding participants to figure out the aim of our study, we assigned some other unrelated personality and cognition questions between the two scales, which takes about 10 minutes to fill. Finally, participants filled demography information form. One week later, participants received their results and our letter of thanks.
Results
First, we divided participants into low-loneliness group (N = 56, M = 16.30, SD = 2.87) high-loneliness group (N = 77, M = 22.56, SD = 2.15), the significant UCLA score differences of two groups had been certificated p < .01. Besides, t test suggested that the degree of loneliness were not different in both condition groups p > .10. Same as before, scores of post-task question were identical in all groups.
In both decision-making groups, participants with low-loneliness score prefer safer choices, the results were show in Figure 3 . However, for participants who performed trials under gain condition, the difference between low-loneliness participants and high-loneliness was notable (t = 2.70, p < .01, d = 4.26) while the difference for those who performed trials under loss condition was not significant (t = 1.95, p = .06 > .05, d = 2.25), which again verified the results in study 1. What is more, the main effect of loneliness on decision making performance had been retested via UNAVOVA, which suggested that loneliness would remarkably influence the general risk preference F (1, 131) = 12.08, p < .01, η 2 = .08, indicates that loneliness is able to significantly predicts risk preference.
However, same as before, the main effect was only notable in gain condition Hence, we considered there might exist an interaction between loneliness and condition set (gain or loss scenario). So we conducted spotlight analysis to verify it based on Spiller et al. (2013) . We set condition group (gain group = 0; loss group = 1), standardized UCLA scores and the interaction of the former variables as independent variables to conform regression analysis on risk preference. The results found a notable effect of interaction item on risk preference (β = 2.16, p < .05). For individuals in gain group, the lonelier they are, the less risk they took, however, those in loss group were much less influenced by loneliness. In addition, another hierarchical multiple regression analysis were conducted to check the relationships among loneliness, perceived loss of control and risk preference under gain condition, the results were presented in Table 1 . We first set perceived loss of control scores as depended variable and found that UCLA scores was correlated to less perceived self-control (β = .26, p < .01) as well as the number of risky choices (β = −.34, p < .05). Moreover, the relationship between perceived self-control and risk preference under gain condition was also verified (β = −.83, p < .01). Nevertheless, once we combined loneliness, perceived loss of control together to predict risk preference, the significant correlation between loneliness and decision-making performance disappeared (β = −.15, p > .05) but perceived control could still play as a predictor of risk choices (β = −.72, p < .01), indicating the full mediation role of perceived self-control. The result is shown in Table 1 .
Finally, bootstrap test was conformed followed Preacher & Hayes's (2008) 
Discussion
Study 2 again inspected the relationship between loneliness on risk preference under both conditions. A higher level of loneliness refers to less risky choices, consistent with our hypotheses that lonely individuals are more preventive in financial options. However this effect is only notable under gain condition, we assume it is possibly because all participants became risky-evading under the loss condition in order to minimize more loss, that's why the difference between lonely group and non-lonely group was diminished. Apart from that, the mediation role of feelings in control had been examined as well.
General Discussion
The first purpose of our research is to verify the potential correlation between loneliness and financial risky decision making. To this end, two hundred and fifty participants finished gambling game via either pen-paper or PC and it appears that those who feel lonelier generally less likely to take risks, which is in line with our expectations. Basically, loners are more sensitive to fear-evoking cues as well as possible loss (Masi et al., 2013; Hawkley & Cacioppo, 2010; Vohs, Baumeister, & Chin, 2007) , which lead them to a prevention focused mind-set (Lucas et al., 2010) . For example, they prefer online relationships rather than in real because in order to minimize anxiety or they are less engaged in workplace due to over self-protection. However, most of previous research only paid attention to social events but neglected the possibility that the conservative mind-set might works on other conditions. Also, our findings supported Pieters' (2013) research that loners use the overreliance on material possessions as a coping strategy to fight against insecurity of unsatisfying social interactions (Pieters, 2013) . As we can see from the two studies, although participants could not lose any money under the gain scenario, those in high-loneliness group were obviously more cautious-they were satisfied with less but certain money. Therefore, our results proved that the passive attitude of loners is able to go beyond social events and influence monetary decision making, illustrating that a loner would prefer to minimize loss rather than maximize benefit. Moreover, to measure risk preference of participants, we set both gain and Psychology loss scenarios in 2 studies. Despite of the fact that under both scenarios, participants in high-loneliness group always took overall more conservative choices than those in low-loneliness group, the main effect of loneliness failed to reach significance in loss scenario. In other word, loners didn't behave notable differently under loss condition compare to non-loners. We assume conditions that leads to loss might sensitize the risk aversion, so that all participants became more risk evading regardless of the degree of loneliness. Nevertheless, given the scarce of prior discussion about loneliness and decision making, this finding need to be replicated and further explored. Another purpose of our research is to examine the mediation role of perceived self-control between loneliness and decision making performance. It turns out participants with higher score in UCLA scales reported a loss of control feelings.
As a result, contrary to those in low-loneliness group, high-loneliness participants might be over negative about the chances to get more money. Overall, loneliness would induce a combination of hyper vigilant state with loss of perceived control, resulting in the fact that lonely individuals focused more about avoiding loss rather than expecting reward under uncertainties. Yet most of our findings are still preliminary and exploratory, the current paper provides novel insight into the research about decision making and loneliness. Up to now, a vast amount of studies discussed about lots of individual differences that may effects decision making performance. However, most of them only consider about a single dimension such as personality or cognitive styles. To our knowledge, the current research is the first to connect loneliness to risky decision making. Meanwhile, compare to overlapped attention to delve into the problematic reactions of loners in social events, we concern more about the behavioral tendencies of lonely individuals and hope to help them behave better in front of uncertainties. In addition, we make another contribution by examining through which bridge that loneliness influences risk preference in monetary decision task. Given the fact that perceived self-control works as an influential cognitive factor, the findings may suggest the possibility of other behavioral outcomes caused by loneliness.
Limitations and Future Research
Several shortcomings have to be taken into account with our results. We focused on decision making based on descriptions, however, it is necessary to replicate the findings with other paradigms refers to different kinds of uncertain conditions. Meanwhile, given that many studies demonstrated lonely people react differently from non-lonely people under pressure, it would be another research direction to take stress into account. Besides, another limitation to our design is that we only assessed the level of lonely feelings of participants instead of manipulating. However, loneliness is not able to be manipulated like other psychological factors such as emotions or aggression, which is a major impediment of relevant research. Hence, it is necessary for future scholars to come up with new operations.
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Conclusion
In summary, the current study verified that loneliness is able to lead to overall less risky choices in decision making tasks. However, the main effect is only significant when individuals are faced with potential benefit rather than loss.
Moreover, perceived self-control is the pathway between loneliness and decision making under gain condition.
